Inhibition of protein kinase C-dependent cellular proliferation by interaction of endogenous ganglioside GM1 with the B subunit of cholera toxin.
In quiescent Swiss 3T3 fibroblasts, the B subunit of cholera toxin, a protein which binds specifically to ganglioside GM1 on the cell surface, stimulates DNA synthesis and potentiates the effects of several other growth factors such as insulin, epidermal growth factor, bombesin, and even unfractionated serum. In contrast to its synergistic effect with other known growth factors, the B subunit markedly inhibited DNA synthesis induced by the phorbol ester, 12-O-tetradecanoyl-phorbol 13-acetate (TPA). The inhibitory effect of the B subunit was observed even in the presence of insulin, which greatly potentiates the mitogenic response to TPA or the B subunit. In contrast to the effect of the B subunit, calcium ionophores and cholera toxin stimulated DNA synthesis induced by TPA. The antagonism between the B subunit and TPA is not simply due to their abilities to modify their mutual binding sites or known effector systems. TPA did not block the early rise in cytosolic free calcium in response to the B subunit, and conversely, the B subunit did not modify the ability of TPA to activate protein kinase C. However, in protein kinase C-deficient cells, the antagonistic effect between TPA and the B subunit was abolished. In addition, there was no indication for the involvement of a pertussis toxin-sensitive G protein in the antagonism. Maximum inhibition was found when the B subunit was added 2 h after the addition of TPA. Significant inhibition was still evident when the time of addition of the B subunit was delayed until 6 h after the addition of TPA. This suggests that the cross-talk between signal transduction induced through endogenous gangliosides and protein kinase C is a late step in mitogenesis.